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(54) CnOCOB OMMCTKM Ot yfJlEBOAOPOflOB HAPOrASOBOl?! CMECM, OBPASyiOmEC^Cfl HPM XPAHEHMM 
HEOTM MilM HEOTEnPOflyiCTA M RPM SAHOilHEHMM kIMM EMKOCTECI, M HACOCHO-3>KEKTOPHAfl 
VCTAHOBKA flJl^ ETO OCyLllECTBilEHMJI 



(57) PectJepar: 

M3o6peTeHne othocmtca ■ k o6jiacTM 
cTpyCiHOM TexHMKM. Cnoco6 BtcnjoMaer noAaMy 
>KMAK0(4 M naporaaoBO^ cMeci/i b 
>KktAK0CTH0-ra30Bbiff - CTpy^Hbif^ annapar c 
nocjieflyiou^ePi noAa^eM oGpaaosaHHOM cMecvi b 
cenapaiop, pasAe/ienne na raaooBpasHyio m 
>KMAKyK) cpeAbi, otboa >kmakoi^ cpeAbi hb bxoa 
Hacoca noAaMM >kmakoP\ cpeAW, npn stom nacTb 
;KHAKofi cpeAbi otboa^t m3 KOHTypa ee 
L\MpKynflL4HM. raaooOpasHyK) cpeAy 
a6cop6npyioT b KonoHHe 

ymeBOAOpoACOAep>Kai^ei^ KHAKOcTbK) c 
AasneHneM HacbiiqeHHbix napos weHbLue 
AaB/ieHn?i HacbiLueHHbix napoB HecJ^Tki nnn 
HecfiTenpOAyKTa. raaooSpasHyio cj^aay BbiBOA^T- 
ymeBOAopoAcoAep>KaiAyK) xnAKOCTb c 
pacTBopeHHbiMM B HGM ymeBOAopoAaMM 
Hanpaa/injoT Ha CMeLueHne c jkhakom cpeAofi. Ha 
KOHTypa qMpKy/ifli^MM MacTb >kmakoC^ cpeAbi 

OTBOA^T B CMCTBIViy BblAe/ieHUR W3 >KHAKOV^ 

cpeAbi aAcop6npoBaHHbix yrneBOAopoAOB, a 
yrneBOAopoACOAep>KaiMyK) KHAKoctb nocne 
BbiAeneHMfl HanpaBnwKJT b KonoHHy. ycranoBKa 

COAepJKUT HaCOC, >KMAKOCTHO-ra30BbJC^ CTpyCiHbiCi 

annapar v\ cenaparop. Annapar bxoaom >KMAKoiH 
CpeAbi noAKTiKDMeH K BbixoAy Hacoca, bxoaom 
naporaaoBOM CMecu k gmkoctm c Hecf^rbK) hjim 
HecJ^renpoAyKroM, n BbixoAOM 

>KHAK0CTH0-Fa30BbiCi crpyt^HbiM annapar 
noAKHioMeH K cenaparopy. BbixoA ;kmakov^ cpeAbi 
M3 cenaparopa noAKHKDMeH k BXOAy b Hacoc. 
ycraHOBKa CHa6>KeHa a6cop6i4MOHHOM kohohhom 
M cMcreMoi^ BbiAejieHMfl na khakoi^ cpeAbi 
a6cop6npoBaHHbix yrneBOAopoAOB. KonoHHa 



noAKnioMeHa k BbixoAy raaooOpaaHof^ ct:>a3bi M3 
cenaparopa. a BepxHfin ee nacrb noAK/iiOHeHa k 
rpyOonpoBOAy BbiBOAa • OMi/iLi4eHHof^ 

raaoo6pa3HOv^ 0a3bi. CMCieMa BbiAeneHki^ kia 
>KMAKoPi cpeAbi a6cop6tipOBaHHbix 

ymeBOAOpOAOB BKJiKiMaer peKriictsi/tKaunoHHyio 
KOJioHHy, Tpy6onpoBOA noABOAa b Hee >KkiAKof^ 
CpeAbi ui Tpy6onpoBOAbi OTBOAa i^a nee 
ymeBOAopoAOCOAep)KaLMei^ >khakocth' h 
raaooSpaaHoi^ cpeAW. Hso^pereHne no3Bon«er 

nOBblCMTb OKOHOMUMHOCrb RpOL^eCCa OHMCrKM. 2 

c. n 7 a.n.cp-jibi, 1 nn. j 

* 23 
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H3o6peTeHne othocmtca k o6jiacTM 
cTpyMHoO^ TexHMKn. npeHMymecTBeHHo k 
cnocoSaM. ncnonb3yK3LnviM 
HacocHO'3>KeKTOpHbie ycraHOBKM b cucieMax 
OMMCTKH OT ymeBOAopoflOB Bbi6pacbiBaeM0i^ b 
aTMOcc^epy naporaaoBoC^ CMect^ He0TM v^twa 
Hec|DTenpoAyKTOB. t/l3BecTeH cnoco6 xpaHeHvin 
Ha/iMBa kicnapntoLMuixcfl npoAyKTOB. 
BKTiiOHaJomMf^ noAaMy jkhakhx npoAyKTOS 
HacocoM B qMCTepny m otboa m3 L^kicrepHbi 
napoa noAaeaeMoro b Hee npoAYKra (cm. , 
nareHT RU 2035365. Kn. B 65 D 90/30, 
20.05.1995). 

Ha 3Toro nareHTa MseecTHa ycraHOBKa, 
coAep>icaLi4an nocneAOBaTe/ibHO coo6iAeHHbie 
Me>KAy co6oi^ eMKocTb c HecpTenpOAyKTOM. 
Hacoc, cTpyMHbiM Hacoc M cenaparop. 

flaHHbie ycTBHOBKa m cnoco6 xpaHeHUfl m 
Hankisa o6ecneMMBaeT otboa napoB >KuiAKoro 
npoAyicra m3 uMcrepHbi, oahsko AanHwR cnoco6 
AOCTaTOMHo-cnoKeH. nocKOJibKy Tpe6yeT. KpoMe 
McnonbaoBaHMfl cMCTewbi KOHAeHcaL4MM napoa b 

XOnOAM/lbHMKe C OTBOAOM KOHASHCaTa B 

cnei^ManbHyio ewKocTb, McnonbsoBaHun 
cMcreMbi oTBOAa HecKOHAeHCiipoBaBLUMXCfi 
napoB vt ra30B (b tom micne BOSAVxa) b 
eMKocTb, M3 KOTopoi^ HajikiBaioT iicnapnK>ii;ii^cR 
npOAyicT B i^iicrepHy. 

Hakt6o/iee 6jiii3kmm k M3o6peTeHMio no 
TexHMMecKoR cyiAHocTM M AOCTMraeMOMy 
pesyribTary nBimeTCfi cnoco6 owmctkm ot 
ymeaoAopoAOB naporasoBO^ cmbcm. 
o6pa3yiotAe^cq npM xpsHeHviki He4)ni vinvi 
HecprenpoAyKTa ' m npM aanonHBHUM mmm 
eMKOcTM, BKniOMaioLAeCi noAany HacocoM >ki/iakoCi 

CpeAbI B >KMAK0CTH0-ra30Bblf^ CTpyMHblft 

anna par. oTKaMKy nocneAnnM i/ia ewKocTn c 
Hect)TbK3 nnn He(t>TenpoAyKTOM naporaaosoCi 
cMecM M ee OKarne b )i<MAKOCTHO-ra30B0M 
crpyPiHOM annapaie aa cmbt SHeprnn 
noAaBaeMoi^ >khakoi^ ' cpeAbi, noAaMy 
oGpaaoBaHHOM b >KHAKOcTH0-ra3OB0M crpywHOM 
annapare b npoi^ecce. cMeiueHUfl naporaaoBOM 
CMecu c >i<nAKof^ cpeAot^ cwecu B cenaparop, 
paaAeJiBHwe b cenaparope cMecu Ha 
ra3oo5pa3HyKD 4)a3y m >KHAKyK) cpeAy c otboaom 
M3 cenaparopa jkhakom cpeAw Ha bxoa nacoca n 
o6pa30BaHMeM laKUM oGpaaoM KOHiypa 
UnpKy/i«i4Hki >i<MAKOM CpeAbI. npv\ ojom nacTb 

XMAKOPl CpBAbl OTBOAflT M3 KOHTypa 66 

i^upKynflquM (cm. asTopcKoe CBHAeTeribCTBO SU 
1512870, Kn. B 65 D 90/30, 07.10.1989). 

Ha GTorb )Ke aBTopcKoro cBHAeTenbCTBa 
1512870 MSBecTHa HacocHO-3>KeKTopHayi 
ycraHOBKa. coA6p>KaiAan nacoc, 
)KMAKOcrHo-ra30Bbiti crpywHbiM annapar n 
cenaparop c sbixoAOM ra30o6pa3Hovi (J^aabi, npn 
aroM )KHAKOCTHo-raaoBb!M crpyCiHbii^ annapar 

BXOAOM >KHAKOM CpCAbl nOAK/lKDHBH K BblXOAy 

Hacoca, BXOAOM naporaaoBofl cmbcm k 
i/iCTOMHi/iKy aroin cmbcm - ewKocru c Hec|)rbio win 
Hec{DrenpoAyKTOM m BbixoAOM 
jKMAKocTHO-raaoBbiti cTpyj^HbiC^ annapar 
noAKTiKjMeH K cenaparopy, bwxoa jkmakom cpeAbi 
M3 cenaparopa noAKntoMBH k BxoAy b Hacoc. 
oOpaayfl raKuiM o6pa30M KOHiyp qiipKyjiflHun 
HCMAKoi^ cpeAbi: cenaparop - Hacoc 
JKMAKOCTHO-raaoBbiJ^ crpyi^Hbift annapar 
cenaparop. 

AaHHbie cnoco6 kt ycranoBKa o6ecneMviBaK>T 
OKame n KOHAeHcai^Mto napoB yrneaoAopoAOB 
HecprenpoAyKTB. Oahsko AaHHbiR cnoco6 He 
Aaer BO3M0)KHOcrki oOecneMMib CHH>KeHMfl 
KOHLieHrpauMM BpeAHbix Ann OKpyjJcajoiAeJ^ 
CpeAbi napoB yrneaoAopoAOB b naporaaoBo^ 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



55 



60 



CMecu, o6pa3yK)L4evicfl npn aanojineHMi/i 
Hec|)renpoAyKTOM eMKOcrn. HkDKe BeriMMUHbi 
npBAenbHO AonycTWMbix Bbi6pocoB (flflB) gtmx 
BeiABCTB B oKpy>KaK)iAyio cpBAy. Mro ne 
no3Bo/ifieT c6pacbiBaTb yKaaanHyK) Bbiiue 
naporaaoByK) cMecb e OKpy^KatoiAyra cpeAy. 

SaAaMei^, Ha peiueHMe Koropot^ HanpaarieHO 
HacToniAee M3o6peTeHMe, nsnnercfl 
pacLuuipeHMe ct>yHKi4MOHanbHbrx B03MO)KHocreM 
HacocHO-3>KeKropHov^ ycraHOBKM nyreM 

nOBblLUeHMR 3KOHOMklMHOCTM CnOC06a OHUCTKM OT 

yrneBOAopoAoa naporaaoBO^ CMeci^. 
oepaayfOLnef^cfl npn xpaneHUM necJiTM mjim 
Hect}TenpoAyKTa n aano/ineHMn mmm cmkoctm. ao 
ypoBHfl HiDice BBJiMMMH npeA^/ibHO AonycTMMbix 
Bbi6pocoB (D^B) anix napOB s OKpy}KaK)LAyK} 
cpeAy M CHM>KeHMe norepb He4)renpoAyKTa or 
ncDapeHMfl. 

VKaaaHHan aaAa^a peiuaercn aa cmbt roro, 
MTO cnoco6 OMMCTKM OT yfjieBOAopoAOB 
naporaaoBoi^ CMecvi. o6pa3y»oiAe(^cn npki 
xpaHeHMki H&^jv\ vinvi Hec4)TenpOAyKra i/i npi/i 
aanojiHeHMH kiMii eMKocTe(^, BKnioMaeT noAaMy 

HaCOCOM >KMAKOJ^ CpBAbl B )KHAKOCTHO-ra308blM 

cTpyWHbiM annapar, orKaMKy nocneAHUM na 
eMKOCTkl C He($)rbK5 i4J1M HectJTenpoAyKTOM 
naporaaoBOM cmbcm h ee OKarue b 
jKkiAKOCTHO-raaoBOM cxpyMHOM annapare aa cmbt 
3Hepmki noAaaaeivioj^ jkmakoCi cpeAw, noAaMy 

06pa30BaHHO(^ B >KMAK0CTH0-ra30B0M crpyPiHOM 

annapare b npoL^ecce CMeiueHvisi naporaaoeoM 
CMBCM c >KMA'<oii cpBAOM CMBCH B cenapaTop, 
pasABJieHMB b cenaparope cmbcm Ha 
raaooepaanyio cjsaay m >khai^K) cpeAy c otboaom 
M3 cenaparopa >kmakom cpeAbi hb bxoa nacoca n 
oOpaaoBanneM raKUM oGpaaoM Konrypa 
LiupKynRL^nM KMAKoi^ cpBAW, npn aroM MacTb 

>KMAKOM CpBAbl OTBOAJ^T H3 KOHTypa 66 

i4MpKynwi4HM, ra3oo0pa3HyK) cl^aay m3 
cenaparopa Hanpasnwrar b a5cop6i4MOHHyK) 
KonoHHy. B KoropyK) b KanecTBe a6cop6eHTa 
noAator yrneBOAopoAocoAep>KaiAyK) >KMAKOcTb c 

AaBflBHUBM HaCbtUL^BHHblX hapOB MBHbliJB 

AaaneHMfi HacbiLABHHbix napoa HecfjTH njin 
HecJjrenpoAyKTa. b a6cop6i4HOHHoi?i . KonoHHe 
npoBOAfir npouecc a5cop6MMM 
ymeBOAOpoAOcoAep>KaLUBPj )KHAKOCTbK) 
yrneBOAOpOAOB \az raaooSpaanoM cfjaabi, 
OHiiiABHHyK) or ymeaoAopoAOB raaooOpaanyK) 
ct)a3y BbiBOAwr H3 a^copBuMOHHoi^ KonoHHbi, a 
yrnBB0A0pOA0coA6p>KaiAyK) >KHAK0crb c 

paCTBOpBHHblMH B HBM yrfiBBOAOpOAaMU 
HanpaBJiflfOT na cmbuljbhmb c >khakoC^ cpeAow. H3 
KOHTypa i4MpKynflL^nM Macfb >i<MAKOi^ cpeAbi 

OTBOA^r B CMCreMy BblAB^BHH5^ kl3 >KMAKOi4 

CpBAbl a5cop6npoBaHHbJX ymeBOAopoAOB, b 

KOropofi M3 KMAKOM CpBAbl Bh\fXeT\^K>J 

raaooGpa 3Hy to y rneBOAopoAocoAep>Ka u^y lo 
CpBAy. a oGpaaoBaBLLiyiocn nocne BbiAenenun 
ymeBOAopoAocoAep>KaiAyio >KHAKOCTb 
HanpaBJiRK)T b a6cop6L^i^oHHyK) KO/iOHHy ki 
Aanee Ha cMeiueHMe c jkmakoJ^ cpBAofi. 
yMeHbUjan raKMM o6paaoM coABp>KaHbie b 
»<MAKOM cpBAB, noAasaewoM b 
)KiiAKOCTHO-raaoBbi(^ crpyP^Hbii^ annapar, 
oTHocMTenbHoe KOHMMecTBo aecopenposaHHbix 
eK) WI3 naporaaoBof^ cMecM ymeaoAopoAOB m 
noBbiiLian reM caMbiM a6cop6MpyK>iAMe ee 

CnOCOGHOCTM. 

6 KaMecTBe ymeBOAopoAOCOAepKau^e^^ 

JKklAKOCTH B aOcOpCUMOHHyiO KOJlOHHy MOMer 

6biTb noAaHa Hect)TRHan 0paKL^ktfl c npeAenaMki 

BbiKkinaHuin, ne}KaLAMMii b A^ianasoHe 65 - 
420 °C, naporaaosyio cMecb oKMMaiOT b 
TKMAKocTHo-raaoBOM cTpyMHOM annapare or 
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AasneHUfl 0.08-0.12 MDa ao AaeneHUfl 0,15-0.7 
Mfla. a )KHAKyio cpeAy noAa»oT b 
>KMAKOCTHO-ra30BbiPi cTpywHbiCi annapar noA 
AasneHneM 1.1-10,0 Mfla. KpoMe Toro, jkmakyhd 
CpeAy B cucreMe Bb>\/xenev^u\n H3 )KHAKOi^ cpeAbi 
a6cop6MpoBaHHbix yrneBOAOpoAOB HanpasnflKJT 
B peKTMCfJUKaunoHHyKD KonoHHy, a ra3oo6pa3Han 
yrneBOAopoAocoAep>Kaunan cpeAa nocne ee 

BblA^neHMfl M3 ^UVQXOfl CpSAbl B 
peKTMCflMKaUMOHHOM KOnOHHe MO>KeT 6WTb 

HanpaaneHa b xonoAwribHi/jK-KOHAewcaTop. rp,e 
KOHASHCHpyioT 6onbLijyK) MacTb 6ojiee Tn>Kenbix 
ymeBOAopOAOB rpynnw nponaHa, 5yraHa n 
6o/iee TWKe/ibie, n Aanee cwecb KOHAeHcaia m 

HeCKOHASHCMpOBaHHOfl MaCTM ra30o6pa3HOM 
yrjieBOAopoAocoAep>KaiMei^ cpeAbi, cocTonmeC^ 
B ocHOBHOM M3 ymeBOflOpOAOB rpynnbi wiejaHa m 
sraHa. HanpaBxinrar bo BcnoMoraxenbHbiC^ 
cenaparop, rAe HecKOHAeHCMpoBaHHyK) MacTb 
ra30o6pa3HOM yrneBOflqpoAOCOAep>KameM 
CpeAbi OTAenwioT. or KOHAeHcara, nocne nero 
HecKOHAeHCMpoBaHHyK) MacTb ra30o6pa3Hof^ 
ymeBOAopoAOCOAep>KaiAet^ cpeAbi HanpaanflioT 
MS BcnoMorarenbHoro cenaparopa 

noTpeSnTenK). a KOHASHcaT na 
BcnoMoraiejibHoro cenaparopa noAaioT 
noTpe6MTenio KOHAeHcara. npuMewi Macxb 
KOHAeHcara McnojibsyjoT b KaMecrae cjD/ierMbi 

peKTIiCj^HKaL^MOHHOfi KOnOHHbl. 

B MacTM ycTpoi^CTBa. KaK oS-beirra 
MSoOpeTeHMfl. nocTasjieHHan saAana peiuaeTCfl 
sa CMBT Toro. MTO HacocHo-aKeiaopHan 

yCTaHOBKa COAepWMT HaCOC, >KMflK0CTH0-ra30BblM 

crpyCiHbifi^ annapar v^ cenaparop c BbixoAOM 
ra3006pa3HoCi 4}a3bi, npw aroM 
>Ki4AKOcrHo-ra30Bbiii CTpyRHbift annapar bxoaom 
>KMAKoft CpeAbi noAKnioMeH K BbixoAY Hacoca." 
bxoaom naporaaoBofi cMecM k McroMHHicy aroM 

CMeCM - eMKOCTM C Hect)Tb!0 MJIM 

Hec})renpoAyin"OM • m BbixoAOM 
>KMAK0crH0-ra30BbiR crpyi^Hbit% annapar 
noAKnwMeH k cenaparopy, BbixoA jkmakom cpeAbi 
n3 cenaparopa noAKnioMen k BXOAy b Hacoc. 
o6pa3yfl raKMM o6pa30M KOHxyp uupKy/ifluuM 
;KMAKoft CpeAbi: cenaparop - Hacoc 
>KMAK0CTH0-ra30BbiR crpywHbifl . annapar 
cenaparop, npn stom ycraHosKa CHa6>KeHa 

a6COp6L\MOHHOM KO/IOHHOM H CklCTeMOM 

BbiAejieHMfl H3 >KHAKOi;^ cpeAbi 
a6cop6MpoBaHHwx ymeBOAopoAOB, npM gtom 
a6cop6i4MOHHafl KonoHHa ^OA^<^^o'-•ena k buxoav 
ra3oo6pa3HoC^ 0a3U H3 cenaparopa. BepxHflfl 
MacTb a6cop6LiMOHHoft KonoHMbi noAKHioMeHa k 
rpy^onpoBOAy BbiBOAa oHMineHHOt^ or 
yrneBOAopoAOB ra30o6pa3HOk^ (pa3k>\, a cMcrewa 
BblAeJleH^1fl m3 >kmakom cpeAbi 
a6cop6MpoBaHHbix ymesoAOpoAOB BKniOMaer 
peKTuct^MKai^noHHyjo KonoHHy c Tpy6onpoBOAaMM 
noABOAa B Hee >khakom cpeAbi. orsoAa m3 Hse 
yrneBOAopoAocoAep>KaiAeCi xcnAKOcru n 
ra3oo6pa3HOM yr/ieBOAOpOAOcoAep)KaLMeM 
CpeAbi, npM oroM rpyOonpOBOA noABOAa >khakoC^ 
CpeAbi CO CTopoHbi BxoAa B Hero noAKnwHeH k 
KOHTypy i4MpKynRi4Mi^ >kmakom cpeAbi na y^acTKe 
ABM)KeHMfl >KHAKot^ cpBAbi or cenaparopa k 
KMAKOCTHO-rasoBOMy cTpyiiHOMy annapary, a 

Tpy6onpoBOA otboab 
yrneBOAopoAOCOAep>KaiAevH KHAKOcru 
noAKnwMeH k BepXHeK Macru a6cop6t4MOHHoii 

KO/IOHHW. 

B KaMecrse peKrMCJjkiKaunoHHOv^ KonoHHbi 
Moryr Swrb Mcnonb30BaHbi peKrucpuKai^MOHHan 
KonoHHa cTa6MnM3ai4MM A^^senbHOf^ ct)paKi^HM 
wnn peKTM($>MKaL^MOHHa« ornapwan KonoHHa. a 
cucrewa BbiAeneHH« m3 >KMAKOfi cpeAbi 
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a6cop6MpoBaHHbix yrneBOAOpoAoa MO>Ker 
flononHMxenbHO BKniOMaTb 

xojioAM/ibHMK-KOHAeHcarop M BcnoMorarenbHbiM 
cenaparop c rpy6onpOBOAOM orsoAa 
HecKOHAeHcupOBaHHOi^ Macru ra30o6pa3Hoi% 
yrneBOAopoAOCOAep>Kau^eM cpeAbi w 
TpyOonpoBOAOM orsoAa ee KOHASHcara, no 
KoropoMy HacTb KOHAeHcara noAaior 
norpeSnrenio. a Apyryio Macrb KOHAeHcara 
noAaior b KaMecrae c})nerMbi b 

peKTM0MKai4MOHHyiO KonoHHy. 

naporasoaan CMeob, BbiBOA^Man M3 
peaepayapoB xpaHeHun m/im c acraKaA 
c/it^Ba-Hani/iBa Hect)renpoAyKTOB b xoAe 
onepai^MPi Hano/iHeHMw-onopo>KHeHMn 
paanwMHoro pOAa eMKOcrefl. coAepKnr bosavx m 
sHannrenbHoe KonnHecreo ymeeoAopoAOB. 
HanpkiMep, Ann 6eH3MHa coAep)KaHvie napoB 
AaHHoro HecftrenpoAyKra a naporasoaofi CMecM 
MO>Ker KOjneearbcn a Ai^ana30He 500 - 1500 



r/M 



6onee. Crojib sHaHnreAbHoe 
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coAep)KaHMe ymeBOAopoAoa b naporaaoBoC^ 
cwiecM npM BbixoAe ee b arMoccfxepy npnaoAUT k 
aarpnsHeHiiio OKpy^aK)iAef^ cpeAbi n norepe 
rosapHoro Hect)renpoAyKTa, b AaHHOwi cnyMae 
6eH3MHa. rioaroMy naporaaoaan cMecb nepefl 
BbixoAOM a arMoc4>epy aoji^khb npoi^rn oMncricy 
or yrneaoAopoAOB, Mro oAHOBpeweHHO 
noaaonur coKparurb riorepn roaapHoro 
Hec|3renpoAyKra. 

OnkicbtsaeMbit!) cnoco6 noaaonner cHMxarb 
KOHi^eHTpat^Mio ymeBOAopOAOB b orKaHnaaeMoR 
naporaaoaoJ^ cwecM ao KOHi^eHrpai^nn Huxe 
ypOBH;i npeAejibHO AonycriiMbix Bbi6pocoB 
(flflB) arwx napoa a oKpy>Kaioinyio cpeAy. npw 
^3j-P^.->KKiflKa?' .cpeAf, noAaaaeiviafl hbcocom b 
>KMAKocTHO-ra30BbiS' crpyWHuR annapar, MO)Ker 
OAHoapeMeHHO 6birb ncnojibaoaaHa icaK pj\?\ 
orKaMKM naporasoBOv^ CMecki via Hano/iHneMoPi 
Hect)rbK) wnii HectJtenpOAyKTOM ewKocru nnn H3 • 
peaepayapa A^fl xpaHeHnyi Hect)rn hum 
He0renpoAyKTa, raK m py\s\ a6cop6i4MM na 
orKaMMBaeMOM naporaaoBoCi cwecH BpeAHbix 
Ann OKpy>KaK)iAeCi cpeAW ymeaoAopoAOB. B 
Ka^ecrBe raKoP^ >kmakoPi cpeAbi woKer Sbirb 
Vicnojlb30BaHa yrneBOAopoAocoAep>*<au4aR 
knAKOCTb. B MacTHOcrH rFi>Kenayi eeHSMHpBaf? 
c|DpaKL^nn, kepocHHoaafl c})paKL^nn. AM3enbHaH 
HPM raaoMneaan cjDpaKUHn neperoHKn Hect»TH, 
KOTOpwe 3ct)4)eKrnBHO nornoLL^aKDT 

yrneaoAOpOAbi na naporaaosow cmbch. Ba>KHO 
ro/ibKO. MTo6bi yr/ieBOAOpoAocoAep>Kaii4afl 
>KMAKOcrb, KOTopyio noAaiOT b ycraHOBKy, wwena 
AaBneHne " "^Hactaiu^eHHbix napOB npn 
reMnepatype "ee noAaMn Hki>Ke, mbm AaB/ieH^e 
Hacbii4iBHHbix * napoB yrnesoAOpoAOB B 
napbraaoBOM cwecu Hect>TM wnn He4>renpoAyKT^ 
BoJiee HH3Koe AaBXieHne HacbimeHHbix napo 
yrneBOAopoAOCOAep)KaLJL^eM >j<nAKOcrn no 
cpaBHeHkiK) c AaBJieHMew HacbiineHHbix napoB 

HaXOARlAMXCP B eMKOCrW HecfUM HHH 

Hect)TenpOAyKTOB. e MacrHOcru ymesoAopoAOB 
naporasoBoC^ cMecu, no3BonneT npoaoAt^rb 
acjDctjeKTMBHO npoqecc a6cop6uun 

ymeBOAopoAOB H3 OTKaMnaaeMoPi naporaaoBoPi 
CMecn. Kpowe roro, aHaMnrejibHo cHM;KaeTcn 
creneHb coOcraeHHoro ncnapeHMn 
ymeBOAopoAocoAep)KaiAeft >KMAKocrn b xoAe 
npoL\ecca a6cop5L\MM. Heo6xoAHMO oTMerMTb, 
HTO Ha SKOHOMMMHOCrb paGoTw ycraHOBKM, b 
Koropofi pea/iM3yercH onucbiBaewbrn cnoco5 
OMMCTKH, Moryr oKasarb BJinnHne pe)KMMHbie 
napawerpbi pa6orbi. HanGonee i4enecoo6pa3Ho 
napora30ByK) cwecb cjKHwarb a 
ji<MAKocrHO-ra30BOM crpyCiHOM annapare or 
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flaeneHMfl 0.08-0.12 MDa p,o AaaneHun 0,15-0,7 
MHa.^ a >KHAKyK)' cpeAy noflaeaTb b 
>KHAK0CTH0-ra30BbiM CTpywHbiM annapaT nofl 
flaBneHnew 1.1-10,0 MHa. Bbi5op fluanaaoHOB 
yKaaaHHbix Bbiiue napaweTpoB cBsiaaH c jbm, mto 
noAana >KMAKoii cpeAbi nofl AasneHneM HW)Ke 1,1 
Mfla He o6ecneMkiBaeT Tpe6yeMOM creneHu 
OKaTMB naporaaoBoPi cMecu b crpyPiHOM 
anna pare u Tpe6yeMoi^ nponaBOAHTe/ibHOCTM, 
Asnaa oHMCbiBaeMbit^- cnoco6 ommctkm He 
KOHKypeHTocnoco6HbiM. KpoMe "[pro. b crpyiiHOM 
annapare He cosAaKDicfl onTWMaribHbie yciiOBMfl" 
f}hs\ npoBeAeHMR npouecca a5cop6L\MM 
yfheBOAOpoAOBr' noAa^a >kmakom cpBAbi noA 
AasrieHi^ew BbiiLie 10 Mfla noaaonneT noBbicMTb 
npoM3BOAHTenbwocTb cTpyJ^Horo annapara, 
oAHaKo pocT nponasoAHTejibHOCTM He 
KOMneHCMpyer pocia aarpBT aneprviM hb 
co3AaHi/ie AaB/ieHUR jkmakoi^ cpeAW, mto b 

KOHeHHOM MTOre npHBOAUT K CHM>KeHMtO KHA 

ycTanoBKM. CKari/ie naporasoBoCH " CMecki a 
>KMAK0CTH0-ra30B0M cTpyPiHOM annapaTB nnwe 
AaeneHMfl 0.15 Mfla aarpyAHneT npouecsc 
OHMCTKM ra30o6pa3HOM (pashi b a6cop5L\MOHHoCi 
KOjioHHe OT ymesoAopoAOB AO KOHi^eHTpai^MH 
HMMce ypoBHfl nflB 3TMX napoB b OKpy>KaK)iAyK) 
CpeAy. C>KaTMB naporaaoBoft cmbcm b 
>KMAK0CTH0-ra30B0M CTpyfi^HOM annapBTe Bbiiue 
AasneHMfl 0,7 MHa oOecneHViBaeT BbicoKyjo 
creneHb ommctkm naporaaoBoR civiecM or 
ymeBOAOpOAOBi no npn gtom sHaHMTejibHO 
Boapacraer noTpe6jineMan Mou^HOCTb 
ycTanoBKM A/ifi peannsaL^nn onMcaHHoro 
cnocoda. CneAyei oTMernTb, hto ynaaanHbie 
BbiLue Ai^anaaoHbi napaweipOB pa6oTbi 
yciaHOBKn eaanMocBFaaHbi v\ yKaaaHHbie 
AaBJieHMfl noAaHM jkmakom cp^bi o6ecneHMBaiOT 
AOCTM>KeHvie yKaaaHHbrx BbiLue napaivierpoB 
oTKaMKM M OKBTMW naporaaoBoi^ cwecn. B 
yKasaHHOM Bbiiue Ai^anaaoHe napaMerpoB 
oGecneMMBaeTCfl Heo6xoAMMafl 9ctx$)eKTMBH0CTb 
pa6oTbi ycTanoBKM n MUHMManbHbie sarpaibi 
sHeprnM. 

B oHMcaHHOM BbiLue cnoco6e opraHnaoBaH 
MHorocryneHMaTbiM npouecc esaMMOAeMCTBUfl 
OTKaMMBaewioi^ naporaaoBoC^ cwecn. 
cop,ep)kan\eiA yrneBOAopoAbi, c 

ymeBOAOpQAOCOAep>KaineM >KMAKocTbK). b 
MacTHOCTM c HBCt^TflHOvi cppaKUMsCi c npeAe/iaMM 
BbiKunaHun, Jie>Kai4MMM b Ananasone 65 - 
420 **C. nepBoe BaanMOAewcTBue xmakom 
cpeAbi, BKnK)HaK)LMe^ 
ymeBOAopoAOCOAep>KaiMyK) >KHAK0CTb, 

npOMCXOAMT B >KMAK0CTH0-ra30B0M CTpyWHOM 

annapare. Koropbii^ oTKaMUBaei m3 ewKocTn n 
OKMMaeT naporaaoByK) cMSCb. Ha BbixoAe m3 
crpyfiHoro annapara o5pa3yeTCfl AByxctJaanan 
cMecb. B xoAe yKaaaHHoro BsanMOAei^crBUfl 
HaHMHaercH npoi^ecx: a6cop5i4MH 
yrneaoAopoAOB m3 naporasoBOM cis/iecu jkhakoP^ 
cpeAoPi. npOL^ecc npoAorDKaeicw ao MOMenra 
pasAeneHUfl CMecu b cenaparope na xmakvk) 
CpeAy ^ raaooepasHyK) c$)a3y, npeAcraBnaioLnyK) 
C060C1 MacrwMHO OMnmeHHyK) or yrneaoAopoAOB 
M oKsryio naporaaoByjo cwecb. 

flanee ra30oGpa3Han 0a3a HanpaBfineTcfl b 
a6cop6i4MOHHyK3 KonoHHy, rAe b peayjibiare 
B3anMOAef^crBM;i c noASBaeMOt^ b nee 
ymeBOAopoAOCOAep>Kaii^eM KWAKOcrbK) 
npoAO/^>^<aerc5^ npouecc cHM)KeHM5i coAep>KaHnq 
ymeBOAOpoAOB b naporaaoBOfi CMecn. 
OpraHM3ai4Mfl npornBoroMHOi^ cucreMbi 
ABn>KeHMfl ra3oo6paaHOM ct^aaw m 
ymeBOAOpoAocoAep>KaiMeM )Kmakoctm b 
a5cop6i4MOHHOM KOJioHHe coaAaer ycnoBUfl, npn 



KOTopbix ra3006pa3Ha« cf)a3a, b KoropoR 
coAep>KaHMe napoe yr/iesoAopoAOB yivieHbUjeHO 
b pesyjibTBTe BaawMOAeMCTBUfl c >kmako£i 
cpeAoC^ B cTpyC^HOM annapare, 
BaanMOAet^cTByer c 6onee mmctoJ^ or npMMecePi 
^ ymeBOAopoAOCOAep>KaineM ;KMAKOcrbio. 3ro 
nosBOJiner aHaHwrenbHO CHMawrb KOHueHrpai^Mio 
ymeBOAopoAOB b OHnmeHHOM * yKaaannbiM 
cnocoGoM raae no cpaBHennK) c mx 
KOHneHrpai^nef^ b naporaaoBOM CMeci/i, " 

BblXOA^lMB^ M3 eWKOCTM HpM 66 aanOHHeHMM 

Hecjjrbio M/iM He^renpoAyicroM. noAana b 
a6cop6i4iiOHHyK> KO/iOHHy 
ymeBOAopoAOCOAepJKaiAeM >kmakoctm, 
MMeK)U4eCi AasxieHkie Hacbiu^eHHbix napoB HM>Ke 
AaaneHMn HacbiineHHbix napoa ymeaoAopoAOB, 
75 M AaJibHeJ^iijee cMetueHMe ee c >kmakom cpeAOM 
noaBonner oAHOBpeMenHO opraHMaoaarb 
npoL\6cc oeHoaneHun )ki4AKoW cpeAbi. 
noAasaeivioi^ b crpyWHbii^ annapar. nocKonbKy b 
npoi^ecce pa6orbi )Ki/iAKan cpeAa HaKannnsaer 
KOHAeHcar ymeeoAopOAOB. rioorowiy nacrb 

^ JKMAKOM CpeAbI OTBOAMTCn M3 ycraHOBKM. 

KaK y>Ke orMeManocb, a xoAe oKarun 
naporaaoBOi^ CMecu npeAcrasjiflercfl 
B03M0>KH0CTb B npouecce oKarnfl npoMSBOAHTb 
a6cop6i^M»o BpeAHbix Ann oKpyjKaiou^eCi cpeAbi 
ymeBOAopoAOB. rioA^op pa6oMeCi . >KHAKoPi 

CpeAbI .M OAHOBpeMeHHO BO3M0>KHOCTb C03AaTb 

onrnMBnbHbie aha a6cop6L^Mn ycnoBun 
pacrBOpeHMJi a )kmakoP» cpeAe MacTM 
HaxoA^LAnxcfi B ra30o6pa3HOM cocroHHUn 
yrneBOAopoAOB nosBOJinKDr y>Ke b nporoMHot^ 
Macru crpyfiHoro annapara npoBOAiirb 
pa3AeneHMe napora30BOM cwecu no cocraBy, 
npM sroM 6onee nerKan cocraBn^iKDLi^aR, 
Hanpuwep ymeBOAopoAbi runa MSiaHa n sraHa, 
ocrajorc^ b ra3do6pa3HOM OKaiow coctohhmh, a 
6onee Tfl^enbie ymeBOAopoAbi. runa nponana, 

55 Gyrana m 6onee rnKenbix ymesoAOpoAOB 
nomoiAaJOTcn >KkiAKoCi cpeAOM. Ba>KHo OTMernTb, 
MTO npoi^ecc norjiou^eMHP mjih ApyrnMH cnoBaMU 
npoi^ecc a6cop6i4Mwi, noA KOTOpbiM noHUMaercn 
npouecc pacrsopeHMfl raaoB b >i<nAKoti cpeAe. 
nosBonper yMeHbiuurb 3aTpaTb! anepmn Ha 

40 oKaTue naporaaoBoPi cwecn. coAep>KaLuefi 
ymeBOAopoAbt. 9ro Aocrkiraerc;^ sa CMer roro, 
MTO B cjKari/^M n rpaHcnoprnpoBKe napora30BOM 
CMeckJ B cenaparop npuHMwanDT yMacrne y>Ke 
ABB caMocTOwrejibHbix npouecca 
MexaHMMecKoe oKarne 3a cner KHHerutHecKoi^ 
3Heprnn CTpyn >KHAKOi^ . cpeAW v\ pacTBOpeHne 
rasa b jkmakov^ cpeAe, npi/ineM 3tot npoLiecc 
MHTeHCMcpuL^npyercfl no wepe noBbiLuennfl 
ABB/ieHMW B nporoMHOM MacTM cTpyCiHoro 
annapaTa \a b rpyGonpoBOAe sa nporoHHoC^ 
MacTbHD crpyv^Horo annapara. Otboa Hacru 
jKMAKoPi cpeAbi M3 KOHTypa ee m^pKynwquM m 
peann3aL4^j« npoqecca Aecop6uMt/i Aaer 
B03M0>KHocrb coBMecTHTb ppoL^ecc BbiAe-neHMfl 
aGcopSnpoBaHHOM cpeAbi c npot^eccowi 
cTa6nnn3ai4nn cocraBB >KMAKOi^ cpeAbi 

S5 copeenra napoa ymeBOAopoAoa, Koropyio 
noAaioT B conno >KMAK0crHO-ra3oaoro crpyCiHoro 
annapaTa. n aa cMer aroro o6ecneMHTb 
craOnnbHyMD pa6ory crpywHoro annapara w 
OAHOBpeweHHO noAaep>KMBaTb a6cop6uMOHHyio 
cnocoSHOCTb xnAKoCi cpeAbi. B xoA© 

so wccjieAoaaHkii^ 6bino ycranoBneHO. mto 
McnojibaoBBHue Hect)rflHoJ^ 4)paKqMM, a 6onee 
KOHKperHO HectJrflHOM cppaKqun c npeAenawin 
BbiKunaHnn. jie>KaLHMMM a A^anaaoHe 65 - 
420 °C, noaaonner peiuMTb nocraa/ieHHyK) 6 
M3o6pereHMM saAaMy. . B ro>Ke apewfl a 
3aBMCMMOcrM or rpe6oBaHMW norpeGnrenR w/in 
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ycnoBMi^ aKcnnyaTai^MM npeflocTaenweTcn 
B03Mo>KHocTb noAasaTb noTpeSnTenK) 
BbiABJieHHyio B npouecce Aecop6L\MM 
ra30o6pa3HyK) y rneBOflopoflocoflep>Ka \ixy\o 

CpeflV KaK B >KMAKOM, laK M B ra3006F>a3HOM 
COCTOSHMUI. B SaBMCMMOCTM OT 3Toro B KaMecTBe 

ocHOBHoro 3/ieMeHTa cucreMbi BbiAe/isHUfl us 
KMflKOi^ cpeAfcJ a6cop6MpoBaHHbix 

yrneaoAopoAOB naporasoBoW cmbcm Moryr 6biTb 
licnonb30BaHW pasnnMHbie peKTucJjMKaiAnoHHbie 
KonoHHbi, HanpuMep peKTMcpuKai^noHHan 
KonoHHa cTa6M/iM3aL^Mvi yKasaHHO^ Bbiiue 
HecpTflHoC^ et)paKUMM. Hanpwwep Anse/ibHoPI 
ct>paKi4HM, MJiM peKTMc}5MKai4MOHHa« ornapHaw 

KO/lOHHa. ripM MCnOJIbBOBaHMM 

peKTM<43MKai4MOHHoC^ KOJioHHbi >Ki/iAKan cpeAa. 
Harperafi, Hanpuwep, sa cmbt ren/ia Ky6oBoro 

OCiaTKa peKTMCfJUKaUHOHHOM KOJlOHHbl 

(y meBOAopoAOCOAep>*<a u^e ^ >kmaxoct n) . 
nocTynaer b peKTnc|)MKaunoHHyK) KonoHHy. B 
peayjibTare BaanMOAef^cTBun c napawn 
Ky6oBoro ocTaiKa. nocTynaKDiUMMM m3 HHJKHePi 

MaCTH peKTHCt>HKai4t^OHHOf^ KOnOHHbl. >KHAKOC^ 

cpeAbi McnapyiKDTcn a6cop6MpOBaHHbie bhd 
6onee nerme ymesoAopoAbi. B npoi4ecce 
noA"beMa k Bepxy peKTHc|:HKai4MOHHOti kojiohhw 
napbi BsanMOAet^CTBywT b npoTHBOTOKe c 
cjDnerMoPi (KOHAeHcaioM raaooGpasHoPi 
yrjieBOAOpOAocoAep>Kau4eP\ cpeAbi), hto 
npuBOAi^T i< o6oraiMeHHK) napa nerKHMn 
yrneBOAopoAaMM m MseneMeHUJO us Hero 
oTHOcnienbHo 6oJiee Tfl)KeJibix yrneBOAopoAOB. 
B peaynbTare >icnAKa« cpeAa" b 
peKTMCt5kJKai4MOHHovi KOJiOHHe pasAenROTCR Ha 
Ky6oBbiM ocTaroK - ymesoAopoAOCOAepKaLMyK) 

>l<HAKOCTb, KOTOpyK) OTBOAf'T C HM3a 
peKTl/l4)HKaU,MOHHOi?l KOnOHHbl, M AMCTMnrWT - 

ra30o6pa3HyK3 yrneBOAopoAOcoAep>KaLuyK) 
cpeAV. KOTOpyK) otboa^t c sepxa 

peKTMCf)HKai^MOHHOki . KOJlOHHbl. PlpM 3TOM 

ansMeHTbi CMcreMbi BbiAeneHUfl o6ecneMMBaiOT 
TpeGyeMbie cocTas m AaBJieHne 
yrneBOAOpoAOcoAep>KaLi^eCi jicmakoctm \a 
ra 3 006 pa 3 hom y rne BOAOpoAOCX)Aep>Ka lasm 
CpeAbi Ha BbixoAe us cMcreMbi BbiAeneHun, a 
TaK>Ke MaKCMwanbHO BOSMOXCHoe BbiAe/ieHne 
a5cop6npoBaHHoPi cpeAbi M3 >KMAKOi^ cpeAbi. 
TaKUM o6pa30M. yAanocb Ao6MTbcn 
c6anaHcnp08aHHoii paSoTbi 
>KHAKocTHO-ra30Boro cTpyf^Horo annapaia m 

CMCTeMbl BblASneHMfl M3 >KHAKOf^ CpGAbl 

a6cop6MpoBaHHbix yrneBOAOpOAOB. Us 
nonyHaewioR Ha BbixoAe m3 peia-Mct)MKaLiMOHHoi^ 

KO/lOHHbl ra3006pa3H0M 

ymeBOAopoAocoAep>Kaiuiei^ cpeAW 
npeAcraBJineTcn BOSMOKHOCTb . nyreM 
nocneAyKJiAero oxna>KAeHHfl m oenapupoBaHUfl 

BblABJlflTb B BMAS KOHAeHCara >KMAKI/ie 

yrjieBOAOpoAbi. cocTonmne m3 oTHocnTenbHo 
6onee T«>Kejibix ymeBOAopoAOB. nonyHeHHue 
nocne cenapai^Mn xmaki^® yrneBOAOpOAbi n 
ra3oo6pa3Hy»o ymeBOAopoAOCOAep>KaiAyK> 
cpeAy. cocToniAyK) us OTHocMTenbHo 6onee 
nerKMX yrjieBOAopoAOB. HanpaanniOT 
noTpe6MTe/iio. Macib >kmakmx yrneBOAopoAOB b 
KaMecTBB cpnerMbi mo^cbt 6biTb HanpaaneHa b 
peKTM0MicaAMOHHyK) KonoHHy. B pesy/ibTare 
peuieHa nocTaajieHHafl b MsobpereHMn aaAa^a 

paCLUMpeHMfl C|)yHKL^MOHanbHblX B03M0;KH0CTeJ% 
yCTanOBKM npH SHaMHTe/lbHOM CHM)KeHMM 

KOHMeHTpauMM ymeBOAopoAOB b naporasosofi 

CMeCM. MTO nosBOJineT Bbl6paCblBaTb 

OMMiAeHHbiR ra3 m3 aScopeunoHHOi^ KonoHHbi b 
OKpyxcaioiAyto cpeAy 6e3 HaHeceHMW nocneAHePi 
BpeAa. 
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Ha MepTe>Ke npeACxaeneHa npHHunnManbHan 
cxeiwa ycraHOBKM. b KoropoPi ocymecTBnfleTcq 
onwcbiBaeMbti^ cnoco6 ohuctkm or 
yrneBOAOpOAOB naporaaoBoCi cMecn. 
oOpasytoiAeficfl npn xpanennn Hec|DTn unw 
He^TenpoAytn-OB, m sanonHeHMM mmh ewKOCTH. 

ycraHOBKa coAepKnr nacoc 2. 
jKHAKOCTHo-rasoBbiCi cTpywHbiM annapar 3. 
cenaparop 1 m a6cop5i4MOHHyK) KonoHHy 25. 
>KMAK0CTH0-ra30BbiPi crpyPiHbiM annapar 3 
noAKniOMeH bxoaom >Ki/tAKOM cpeAW k BbixoAy 
Hacoca 2 n bxoaom naporaaoBoPi cMecu 
nocpeACTBOM rpyOonpoBOAa k nciOMHUKy sToPi 
CMecM. HanpuMep peaepByapy 24 ahh xpaHeHH5i 
He4)Tn vinvi He0TenpoAyKTa mjih i^ncTepHe 21, 
HanonnneMoiii HecfubJo nnn HecprenpOAyKTOM 
(AnsenbHOM c|3paKuinefi. 6eH3HHOM. KepocuHOM) 
no Tpy6onpoBOAy 23. BbixoAOM CMecu 
>KMAK0CTH0-ra30BbiR CTpyC^HbiM annapaT 3 
noAKHJOMeH K cenapaiopy 1. BbixoA >khakom 
CpeAbi M3 cenaparopa 1 noAKfivoHeH k BXOAy b 
Hacoc 2. B peaynbraie o6pa30BaH KOHiyp 
L4npKynnuMn >khakom cpeAbi. npeAcraannJoiAMM 
co5ovi nocneAOBarenbHoe ABM>KeHi/ie >KMAKOi^ 
cpeAbi ioT Hacoca 2 K xnAKOCTHO-raaoBOMy 
cTpyMHOMy annapary 3, f\aneB or Hero k 
cenapaTopy 1 n or nocneAHero Ha bxoa Hacoca 
2. 

AOcopeMMOHHaji KonoHHa 25 noAKnioMeHa co 
cTopoHbi BXOAa B Hee rasooCpasHOt^ ct)a3bi k 
BbixoAy nocneAHeC^ cenaparopa 1. 

A6cop6uMOHHan KOJiOHna 25 MO)Ker 6birb 
pacnono>KeHa Bbiuje ypoBHfl >kmako« cpeftbi b 
cenaparopa 1 m ycraHOBnena cBoef^ HM^Knef^ 
Macrbio Ha cenaparope 1. BepxHflji Macrb 
a6cop6iJiMOHHoC^ KonoHHW 26 noAxnioHeHa k 
rpy6onpoBOAy 12 BbiBOAa, Hanpuwep, b 
6Kpy>KatoiAyK) cpeAy OMULueHHoPi or 
yrneBOAOpOAOB raaoo^pasHof^ cfjasbi m k 
TpySonpOBOAy 7 noABOAa 

yrneBOAOpoAocoAep>KaiA©f^ )kmakoctm. 
Bo3MO>KeH Bapnanr BbinonHBHwq ycranoBKM, 
KorAa a6cop6L\uiOHHan KonoHHa 25 coo6iAeHa 
CBoeJ^ HH>KHet^ MacrbK) c cenaparopoM 1 
RocpeAcrBOM rpy6onpoBOAa (na Hepre;Ke ne 
noKasaHO), B aroM Bapnanre BbinonHeHUP 

yCraHOBKM B03MO)KeH OTBOA H3 a6cop6unoHHOM 
KonoHHbi 25 yrneBOAopoAOcoAepxauAef^ 
MCHAKOCTM ' c pacrBopeHHbiMM B HePi 
yrneBOAopoA3MM He ronbKO b cenaparop 1 , a m 
B APyrwe TOMKM KOHrypa uupKynni^MM ymmovi 
cpeAU, Hanpuwep k nacocy 2 co cropoHbi BxoAa 
B Hero >KMAKoCi cpeAbi H3 cenapaTopa 1 

VcTaHOBKa MO)Ker 6biTb cHa6)KeHa 
rennoo6MeHHMKOM-xonoAMJ^bHMKOM 10 Ann 
craGnnMsauMM reiwineparypbi >KMAKoti cpeAbi b 
ycraHOBxe. Otboa mbctm jkmakoC^ cpeAbi us 
KOHrypa ee mflpKynni^nn ocyiAecrannioT c 

noMombto Tpy6onpoBOAa 6. 

Cenaparop 1 CHa6>KeH Tpy6onpoBOAOM 11 
Ann sanpaBKM ycraHOBxn >KHAKoi?i 
yrneBpAopoAOCOAep>KaLuet^ >KHAKOcTbK) unM A^fl 
noAHMfKM ycTBHOBKn yKasaHHOM Bbiiiie cpeAOi^. 
OcHOBHbiM oneMeHTOM cincTeMbi 4 BbiAeneHUJi 
M3 >KHAKO« cpeAbi a6cop6MpoBaHHbix 
yrneBOAOpOAOB nsnflercn peKTucpwKaunoHHaR 
KonoHHa 5. nocneAHWfl cHa6>KeHa 

UUPKynflLlMOHHblM HaCOCOM 15 \A cpeACTBOM 16. 

HanpMMep neMbio wnn rennooCMeHHMKOM aha 
narpeea KyOoBoro ocrarKa peKrn0nKaiAMOHHoPi 

KOJlOHHbl 5. 

npM Heo6xoA^»MOcrM orsoAa Macru 
raaooepasHovi yrneeoAopoflocoAepMaiAevi 
cpeAbi B >KiiAKOM BMAe (KaK npaBMJio 3ro nerKBR 
6eH3MHOBaR cJjpaKMHH) cucreMa BbiAenennfl us 
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MkiAKOM cpeAbi a6cop6i^poBaHHbix 

yrneBOAOpoAOB 4 mokgt AonoJiHi/ire/ibHO 

BKniOMaTb XOnOAl^bHUIK-KOHAeHCaTOp 17 n 

BcnoMoraTe/ibHbiv^ cenaparop 9 c 
Tpy6onpoBOAOM 20 OTBOAa 

HecKOHAeHCHpoBaHHoi^ HacTki ra30o6pa3Hoi^ 
yriieBOAopoAOCOAep>Kau^ef) c|3eAbi vi 
TpyeonpoBOAOM 27 oTBOAa ee KOHAeHcara, 
noAKHioMeHHbiM K HBcocy 18 OTBOAa KOHAeHcara 
()KMAKMx ymeBOAopoAOB) noTpe6MTejiK), npM 
3TOM MacTb KOHAeHcara noAaiOT no 
Tpy6onpoBOAy 19 b KaMecTBe ctDJierMbi a 

peKTMCtDMKaUMOHHyK) KonoHHy 5. 

PeKTMCt)MKai4MOHHafl KOJlOHHa 5 MO)KeT 6blTb 

CHa6>KeHa TpySonpoBOAaMU 13. 14 noABOAa 
ymeBOAopoAocoAep>Kau^efl cpeAbi, HanpuMep 
AMseribHOM 0paKUMM, Ha cTa6nnM3aMHK). 

Ha Tpy6onpoBOAe 7 woKex 6biTb ycTBHOBJieH 
TennooSwenHMK 22 aha narpesa >kmakom cpeAW, 
nocTynsHDiMeC^ b peKTuctJUKaunoHwyio KonoHny 5. 
rennoM otboammoi^ m3 peKTkic|jnKai4noHHOM 
KonoHHbi 5 yr/ieBOAOpOAOcoAep>Kau^eii 
>icMAKOCTM. KpoMe Toro, Ha TpySonpOBOAe 7 

MOKBT 6blTb ycTaHOB/ieH 

Tennoo5MeHHMK-xonoAVinbHMK 26 ^n9^ 
AonojiHMTenbHoro oxnB>Kp,eHv\^ 
yrneBOAopoAOcoAepjKau^eii >khakoctm nepeA 
noAanePi ee b aepxHioio ^acTb a6cx)p6LiMOHHOM 

KOnOHHbl 25. 

Cnoco6 OHMCTKH OT ymeBOAOpoAOB 
naporaaoBoPi cwecu, oGpaayioLi^eficfl npn 
xpaHSHMn HecJjTM i/inn HectJTenpoAyKTa n 
3anonHeHHM He4)TbK) n/in necfuenpoAyKTOM 
ewKocrePi, ocymecTB/ifleTCfl cneAywiMMM 
o6pa30M. 

HacocoM 2 >KkiAKyK) cpsAy vi3 cenapaiopa 1 
noAakDT noA AaBJieHMBM 1,1-10,0 Mfla b corino 
>KMAKocTHO-ra30Boro CTpywHoro annapara 3. 
McTeKafl H3 conna, crpyp >KMAKOi?i cpeAbi 
OTKaHMBaeT naporasoByio cwecb m3 
HanojiHseMof^ Hec}DTbK) nnn Hect)TenpQAyKTOM 
eMKOCTM 21 n/iM 1^3 pesepayapa Ann xpaneHMfl 
HecfjTn M/iM He4)TenpoAyKra 24. flaporasoBafl 
CMecb npeACTaB/ifler co5oii cMecb napoB 
ymeBOAOpoAOB m raaoB, B tom MMC/ie B03Ayxa. 
B xnAKOCTHo-raaoBOM crpyC^HOM annapare 3 a 
npoL4ecce cMemeHUH >kmakoW cpSAbi c 
naporasoBoPi cwecbK) npoMCXOA^T nepeAaMa 
HacTn KHHeiMHecKOM 3HeprviM OT CTpyn >KMAKOC^ 
CpeAbi naporasoBot^ cwecu c 4)opMnpoBaHMeM b 
crpy^HOM annapsTe 3 AByxcjDaaHot^ cwecui. 
S OAHOBpeivieHHO a npouecce cMeiueHtin c 
' naporaaoBoC^ cMecbio >Ki/iAKaR cpeAa 
a6cop6MpyeT MacTb yrneaoAopoAOB m3 cooTaBa 
naporaaoBoJ^ cmbcm. B pesy/ibTare TopMOJKeHUfi 
noTOxa CMecM b npoiOMHOM Hacru cipyiiHoro 
annapara 3 xkiHervmecKan SHepmn noToica 
OMecui MacTMMHO npeo6pa3yeTcn e 
noreHt4ManbHyK> 9Hepri4K3 AaB/ieHkin. Mro 
npMBOAi^T K QKaTMK) napora30Bo(^ cMecki or 
Aasnajyufl 0.08-0,12 Mfla AO AasneHMfl 0,15-0.7 
Mna.jXpoMe a6cop6uviM ymeaoAopoAOB KHAKoi^ 
cpBAOM B nporoMHoC^ HacTM cTpyflHoro annapara 

3 B03MO>KHa^ KOHASHCaiJlMfl HaCTH 

yr/ieBOAopoAOB-j ripouecc KOHAeHcauuM m 
abcopbiji^M yrnesoAOpoAOB mokbt 

npoAOJDKarbCfl b rpyeonpOBOA© 3a crpyJ^HbiM 
annaparoM 3 v\ cenaparope 1 . B cenaparope 1 
npoMcxoA^T pasAerieHMG cMecM Ha >KKAKyK} 
cpeAy M ra30o6pa3HyK) 0a3y, xoropan 
npeAcraBJiner co6o^ oKaryic naporasoByio 
cMecb c noHW KeHH biM coAep>KaHMeM 
ymesoAOpoAOB. \ iA3 cenaparopa 1 >KiiAKafl 
CpeAa nocrynaer na bxoa nacoca 2, a 
ra30o6pa3Hyio 0a3y m3 cenaparopa 1 noAaiOT b 
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HM>KHK)K> MacTb a6cop6m^OHHOM KOnOHHW 25. B 

to }Ke BpeMR B BepXHK)K) MaCTb a6COp6l4MOHHO£^ 

KonoHHbi 25 noAaiOT 

yrneBOAOpoAOCOAepKaiAyto >KMAKOcrb 
(Hec})r;iHyK> 4)paKi|iiK>) c AaBJieHkieM 
HacbiiAeHHbix napoB Hkoxe AaBnenuin 
HacbitAeHHbix napoB Hec{3rki v^swa 
Hect)TenpoAyKTa, nanpuMep r5i?Kenyio 

6eH3MHOByiO 4}paKU14K>. KepOCMHOByiO ^paKL^MK). 

Ai^3er]bHyio v^irn ra3oiiJieByio cfDpaKUMio 
neperoHKM HecJ)rM. B peayjibraie 
BaaViMOAe^CTBMfl noroKOS ra3oo6pa3HOM c|>a3bi w 
ymeBOAOpoAocoAepJKamePj '>khakoctm 
ROcneAHfln a6cop6i^pyeT ymeBOAopoAbi 
ra30o6pa3HOM 43a3bi, cHn>Kafl mx coAep)KaHMe ao 
Benv/iMMHbi DflB yrneBOAOpoAOB b aTMoc0epy. 
Us sepxHeCi Macru a6cop6i4HOHHOM KonoHHbi 25 
no Tpy6onpoBOAy 12 otboaj^t oHt/iu^eHHyK) or 
yrnesoAOpOAOB raaooSpasHyKD c|)a3y, Hanpuwep, 
b 0Kpy>KaK)iMyK) cpeAy. a H3 hudkhgCi Macrki 
a6cop6i4noHHoi^ kojiohhw 25 otboaat 
yrneBOAOpOAOCOAep>KaLi^yK3 jKHAKOCTb c 
pacTBopeHHbiMM B He^i yr/iesoAOpOAaMM b 
KOHTyp L^upKynnuMM jkmakom cpeAbi (nanpuMep. b 
cenaparop 1). npeAcraB/injoLU^JM ' co6om 
nocneAOBarenbHoe ABn>KeHne KHAxocru or 
Hacoca 2 k MtnAKOCTHO-raaoBOMy CTpyMHOMy 
annapary 3, Aa-nee or Hero k cenaparopy 1 n 
or nocneAHero na bxoa nacoc a 2. \ TaKMM 
oSpaaoM, nyreM noAawn 

yrneBOAOpOAOCOAep>Kau;eM khakoctm b 

BepXHKDK) MaCTb a6cop6HHOHHOPl KOnOHHbl 25 

peujaiorcn cpaay abb aaAaMn - cBeAeHne ao 
MUHi^MyMa coAep>KaHMn ymesoAopoAOB b 
ra30o6pa3HoPi cjjaae, BbiBOAHMoCi aa npeAenw 
ycraHOBKM, m oGHOBneHne )kmakom cpeAbi 
yrneBOAOpoAocoAepxauL^eM >i<nAKOCTbK). mto 
o6ecneMMBaer noAAepJKaHne Tpe6yeMoro 
<^^n3HKo-xnMM«^ecKo^o cocraaa >khako(^ cpeAbi b 
KOHType ee i^vipKyjiquMM. 

Ha KOHrypa UMpKynflMnn qacrb >kmakoW 
cpeAbi. Hanpasnwior b cucreMy 4 BbiAenenny? m3 
ymmo^ cpeAbi a6cop6kipoBaHHbix 

yrneaoAopoAOB, coAep)icaBLJjiiXCfl a 
naporaaoBof^ CMecui, ocHOBHbiM sneMenroM 
KOTOpoi^ ^tB/ipercfl peKrMct)MKa(4M0HHa;t KonoHHa 
5. >KnAKafl cpeAa nepeA nocryn/ienneM b 
peKTMc^MKai4woHHyio KonoHHy 5 Harpesaercn b 
renJioo6MeHHMKe 22 sa CMer oxjia>KAeHkifl . 
yrneBOAopoAocoAep>KaQ^efi jkmakoctm, 

OTBOAI^MOM Ha peKTIl4}V1KaUMOHHOM KOJIOHHbl 5. B 

peKTMCt^viKaL^MOHHoC^ KOJiOHHe 5 6 peayjibraTe 
BsaMMOAef^cTBMn c napaMM xyOoBoro ocrarKa, 
nocrynatOLAMMki ki3 HM>KHei^ Maoris, m3 >KkiAKO(i 
cpeAbi iicnapnioTcn a6cop6kipoBaHHbie e\o 
6onee nerxuie yrneBOAOpOAbi. B npoL4ecce 
noAioBMa K Bepxy peKrMci)MKai4i40HHOi^ KonoHHbi 
5 napbi B3aMMOAeHCTByK>T b npoTMBoroKe c 
ct^nerMO^ (KOHAencaroM raaboCpasHO^^ 
yrneBOAopoAOCOAep^KaiAe^^ cpeAbi), mto 
npMBOAi^T K oOoraiABHuiK) napa nerKMMi^ 
ymeaoAopoAaMki m MsaneMeHnio m3 i-rero 
oTHOckirenbHO 6oAee rn>Kenbix yrneaoAopOAOB. 
B peayAbrare ^KuiAxan cpeAa b 
peKTMCpkiKaukioHHof^ KOAOHHe 5 pasAeAnercn na 
icy6oBbi« ocraroK - yrAeBOAopoAOcoAep^Kamyjo 
}KviAK0CTb M AMCTunnsT - ra30o5pa3Hy>o 
ymeBOAOpOAOCOAep>KaLAyio cpeAy npKi 3TOm 
sAeMeHTbi CMcrewbi BbiAeAeHMfl 4 
o6ecneMMBaioT rpeOyewbit^ cocraB m AaBnenne 
yrneBOAOpoA0coAep>KaiMeM >KviAKocrn na 
BbixoAe na cucreMbi. a rafOKe MBKcuwanbHO 
B03M0)KHoe BbiAeneHne a6cop6t/ipoBaHHOf^ 
CpeAbi H3 )KMAKOii cpeAbi. BbiAenMBLuyracfl 
ra3oo6pa any to y me BOAopoAOcoAep>KaiAy k> 
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cpe^y HanpaannioT kia peKTMc|3i4KaL\MOHHoiH 
KonoHHbi 5 no Tpy6onpoBOfly 8 noTpeSnTe/iio, a 
oOpasoBaBUumecn nocjie BbiAe<neHi/iR 
ra30o6pa3Ho£^ cpeAbi 

ymeBOAopoAocoflep>KaiMyK> >KMAKOCTb - ocraTOK 

L4(ipKyjiflU(kioHHbiM HacocoM 15 HanpaenntoT b 
KOHTyp L^i/ipKynnL^kiM )mp,KoPi cpeAbi. yMSHbLuan 
npw 3TOM oTHocMTenbHoe coAep)KaHkte b ^khakom 
cpeAe KonumecTBO a6cop6MpOBaHHbiX eio 
ymeBOAopOAOB \a oOpaayn. raKMM oSpaaoM, 
;i<MAKyK) cpeAy - cop6eHT naporaaoBOM cwecu, 
noAaBaewyKJ b ;KMAK0CTH0-ra30BbiCi crpyi^HbiC^ 
annapar 3. MacTb Ky6oBoro ocTaiKa 
i4MpKynfli4MOHHbii^ Hacoc 15 noAaeT b cpeACTBo 
Harpesa 16 m Aanee b peKTMcfsMKai^MOHHyK) 
KOJioHHy 5 Ann Harpeaa Ky6a KonoHHbi 5. npMMeM 
B peKTiACpmauyiOHHoia KO/ioHHe 5 cTaennnaai^nn 
pyizenhHoiA <ppaK\4y\v\ b KanecTBe cpeACTsa 
Harpesa 16, kbk npaBi/ino, Mcno/ibsyeTCfl neMb, 
a B peKTMc|>MKauMOHHOM OTHapHOM KOJioHHe Hau^e 
ncnoJibayeTcn TenJioo6MeHHHK. KaK 
yKaawBanocb Bbiuje b rennooGMeHHUKe 22 
HarpeeaKDT )k\ap,k)/k> cpefly. BaKHO, mto npn stom 

npeACTaa/lfleTCfl B03M0>KH0CTb OAHOBpeMGHHO 

oxnaAHTb yrneBOAOpOAOcoAep>KaLAyK) 
;KHAKOCTb, HanpaenneMyK) b KOHiyp MupKyjiHi^Mn 
nyreM opraHi^aai^nn b rennooGMeHHUKe 22 
oGMena lenna Me>KAy yKaaaHHbiMn Bbiiue 
>KHAKOCTflMM. B cnyMae, ecnn ox/ia>KAeHne 
yrneBOAopoAocoAep>KaiAeM )I(makoctm b 
Ten/}oo6MeHHHKe 22 5yAeT HeAOCTaTOMHbiM. Ha 
Tpy6onpoBOAe 7 MO>KeT 6biTb ycraHOBJieH 
TennooSMeHHUK-xojiOAMJibHUK 26 Ann 
AononHHTenbHoro oxnajKAeHun 
yrjieBOAOpoAocoAep>Kau46f^ >khakocth nepeA 
noAaneM ee b aepXHtoK) MacTb aScopBLinoHHOM 

KOJlOHHbl 25. 

B sasncuMOCTki OT ycnoBuPi n Tpe6oBaHnfi 
noTpe6nTeiifl npeAOcraBJineTcn BOSMOKHOcTb 
oTBOAHTb m cucreMbi 4 qacTb BbiAeriMBiueCicfi 
ra30o6pa3HOM yrneBOAopoAOCOflep>KaiAeM 
CpeAbi B JKHAKOM BkiAe. B 3TOM cjiyHae 
BbiASJii^BUjyKJCR raaooepaanyK) 
ymeBOAOpOAOcoAep>KaiAyK) cpeAy 

peKTH4)HKa!4MOHHOPi KOnOHHbl 5 

TpySonpoBOA OTBOAa 8 

xonoAniibHMK-KOHAeHcaTop 17 HanpasrifliOT e 

BcnoMorarejibHbiv^ cenaparop 9, rAe 

KOHAeHCv^pyKDT 6onbLuy»o nacTb "Tn>Kejibix" 

yrneBOAopoAOB rpynnbi nponaHa. 6yTaHa m 

Gonee Tji>Kenbie, a nacTb Oonee JierKMX 

ra3oo6pa3Hbfx yrneaoAopoAOB, b ochobhom 

ymeBOAopoAOB rpynnbi weiaHa m araHa b bma© 

OKaxoM raaooCpasHoii 

ymeBOAopoAocoAep>KaiAevi cpeAW HanpasnntoT 
na BcnoMorarejibHoro cenaparopa 9 no 
Tpy6onpoBOAy 20 noTpeOnTeJira. Mto Kacaercn 
KOHAeHcara, to oh na scnoMoraTeribHoro 
cenapaTopa 9 no Tpy6onpoBOAy 27 HacocoM 18 
noAaeTcn noTpeSnTejiK) KOHAeHcaTa, npunewi 
MacTb KOHAfiHcaTa no TpySonpOBOAy 19 
noAaexcn b peKT\A<pma\\v\OH»y\o KonoHHy 5 b 
KaMecTBB ct)nerMbi. 

no Tpy6onpoBOAy 13 Tpy6onpoBOAy 14 
B03M0>KHa noAa^a b peKTMCf)MKam/iOHHyK) 
KonoHHy 5 yrneBOAopoAocoAepwaiMeM jkmakoctm 
OT Apyrux MCTOHHWKOB Ha cTa6MnMaauMK>. B 
KaMecTBe nocneAHeK ^au^e acero BwcTynaex 
AM3enbHan c()paKi4M«, KOTOpan McnonbayeTcn b 

peKTklC|}MKaL(MOHHblX KO/IOHHSX CTa6MJlM3ai4MM 

Anae/ibHoft ct)paKi4wiii. OAHOBpeMeHHo sto 
noaaonneT peujMTb Bonpoc o6HOBneHMn 
ymeBOAOpoAOCOAep>KaiAeC^ kmakoctm b KOHType 

L^UpKyjlflUMM >KMAKOR CpeAH M 33 CMeT 3TOrO 
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AonoriHMTejibHo cTa6MnMaMpOBaTb pa6oTy 
CTpyClHoro annapaTa 3 m ycn/inTb 
a5cop6mioHHyK) cnoco5HocTb 
ymeBOAopoAocoAep>Ka!Aei^ >kmakoctm. 

flaHHbie cnocoG ommctkh ot yrjieaoAopoAOB 
naporaaoBot^ cMecM, oGpaayuiAeCicR npM 
xpaHeHMM HBCtJTM, HectJTenpoAyfTa m aano/iHeHMw 
MMM eMKocTM M ycTaHOBKa Ann ero 
ocyiAecTBneHMfl woryT 6biTb McnonbaoBaHbi b 
XMMMMecKoil^. Hec|jTexMMMMecKo{^ M APyrux 
OTpacnnx npoMbiiuneHHocTM. 

cDopMyna naoSpeTeHim: 

1. Cnoco6 04UICTKM OT yVneBOAopoAOB 
naporaaoBO^^ CMecki, oGpaaytoLAef^cn npii 
XpaHeHMM HectDTM MJiM Hec}>TenpoAyKTa m npn 
aanonneHMVi mmm eMKOcTet^. BKnioMaioLAMC^ 
noAaMy nacocoM >kmako55 opeAbi a 
>KMAKOCTHo-raaoBbiCi CTpyJ^Hbii^ annapaT. oTxaMKy 
nocneAHMM wa ewKocTn c He0TbK> nnn 
Hect>TenpoAyKTOM naporaaoBOM cMecM m ee 
OKaTwe a >KMAKOCTHO-raaoaoiw cTpyMHOM 
annapaTe aa CMeT aHeprMH noAaeaeMof^ )KkiAKOi^ 
CpeAbi, noAany oQpaaoBaHHOM b 
>KMAK0CTH0-ra30B0M CTpyMHOM annapaTe a 
npoL^ecx^ CMeLueHii5? naporaaoBoC^ CMecki c 
jKiiAKoJ^ cpeAoC^ cMecM a cenapaTop. 
pasAeneHMe b cenapaTope CMecM na 
raaooepaanyK) ct)a3y m xnAKyio cpeAy c otboaom 
M3 cenapaTopa >kmakom cpeAbi na bxoa nacoca m 
oGpaaoaaHwieM TaKMM oGpaaoM KOHTypa 

L^MpKyJlRL^MM >KMAKOC^ CpeAW. npM 3TOM MaCTb 
>!CMAKOPS cpeAbi OTBOA^T M3 KOHTypa 66 

4MpKynnLiMM, oTnunaioiAMi^cfl tcm, hto 
raaooCpaanyK) c^Dasy m3 cenapaTopa 
HanpaanflKDT b a6cop6L4MOHHyKD KOJioHHy. b 
KOTOpyio a KaMecTBe a6cop6eHTa noAaKJT 
yrneaoAopoAcoAep^Kaii^yKD >KMAKocTb c 
AaB/ieHMBM HacbiU4eHHbix napoB weHbuue 
AaBJieHMFi HacbiLi^eHHbtx napoB hbcJdtm nnn 
HecjDTenpOAyKTa, b aScopOi^MOHHoPi KonoHHe 
npOBOA^iT npouecc a6cop6nMM 
yrneBOAOpoACOAep>KaLnePi >KMAKOCTbK5 
yrnesoAOpOAOB M3 raaooSpasHOVi c^jasbi, 
OMMiAeHHyK) OT yrneBOAopoAOB raaooGpasHyK) 

C|)a3y BblBOAFlT M3 a6COp6l4MOHHOCH KonoHHbi, a 

yrneBOAOpOACoAepxau^yK) >KMAKOCTb c 
pacTBopeHHbiMM B HePi ymeBOAopOAaM^1 
HanpaBJi;iK)T na CMemeHne c >KMAKoi^ cpeAoPi, m3 

KOHTypa l^MpKyJIflUUM MaCTb >KklAKOfl CpBAW 
OTBOART B CMCTeMy BblAeneHMJI M3 >KMAKOM 

cpeAbi a6cop6MpoBaHHbix yrneBOAopoAOB, b 

KOTOpOM M3 >KMAKOM CpSAb! BblAeJlfllOT 

ra3oo6pa3Hyio yrneBOAOpOACOAep>KaLuyK) 
cpeAy/ a o6pa30BaBUjyK)Cfl nocne BbJAeneHun 
yrneBOAOpoACOAep>KainyKD jKHAKocTb 
HanpaBJi5?K)T b a6cop6MM0HHyK) KO/ioHHy m 
Aanee na CMeiueHMe c >kmakom cpeAOi^. 
yweHbUjaw TaKMM o6pa30M coAepxanne b 
>i<MAKoPi cpeA©, noAasaeMOM b 
>KMAK0CTH0-ra30BbiM cTpyMHbiM annapaT. 
oTHOCMTenbHoe KonwMecTBO a6cop5i/ipOBaHHbix 
GK) M3 napora30BOM CMecu yrneaoAopoAOB m 
noBb!Uja« Tew caMbiM a6cop6vipyKJiAMe ee 
cnoco6HocTM. 

2. Cnoco6 no n. 1. oT/iMHaioiAMPScn TeM. hto 
a KanecTBe yrneBOAOpOAcoAep)KaiAeCi )Kmakoctvi 
a a6oop5uMOHHyK) KO/iOHHy noAaiOT Hecf>TflHyK) 
c^paKi^MK) c npeAe/iaMM BbiKunaHUH, jie^KBiAMMti 

B Ai^anasone 55-420°C. 

3. Cnoco6 no n. 1, ornnMaioiAMRcn tom, mto 
naporasoeyK) cwecb c^wMaJOT a 
)KMAKocTHo-ra30BOM cTpyC^HOM annapaTe ot 
AaaneHMn 0.08-0,12 MHa ao AaanenwiH 0,15-0.7 
Mfla, a )KMAKyMD cpeAy noAawDT b 
KMAKOCTHO-raaoBwCi cTpyiHHbiR annapax noA 
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AaBJieHneM 1,1-10,0 Mfla. 

4. Cnoco6 no n. 1. prnnMaioiUMf^cn leiw. '-ito 
M<i^AKyK) cpeAy B cMcreMe BbiAe^eHuin m3 )K\Ap)ioPi 
cpeAbi a6cop6wipOBaHHbix yrneeoAopoAOB 
HanpaB/iflioT b peiaMcjjMKauMOHHyio ko/iohhv. 

5. Cnoco6 no n. 4. orriMMaiotHMKcn rew, mto 
ra30o6pa3Hyio yrneBOAOpoflCOAepacau^yio cpeAy 
nocne ee BbiAeneHun m3 mwoi^ cpeAW b 

peKTMC|DMKai4MOHHOf^ KOJlOHHe HaopaBJiflioT b 
XOnOAMilbHMK-KOHAeHCaTOp. PA© KOHAeHCHpyiOT 

6ojibUjyK> MacTb 6onee TR>Kenbix ymeaoAopoAOB 
rpynnbi nponaHa, 6yTaHa m 6ojiee TfljKejibie. m 
Aanee cwecb KOHAeHcara m 

HecKOHAeHCMposaHHoti MacTM ra30o6pa3H0M 
yrneBOAopoACOAep>KaineC^ cpeAw, cocTonmef^ b 
ocHOBHOM M3 yrjiesoAOpoAOB rpynnbi MeraHa m 
sraHa. HanpaBJinioT bo BcnoMorarejibHbiR 
cenapaTop, rAe HecKOHAeHCMpOBaHHyjo nacTb 
ra30o6pa3HoC^ ymeBOAOpoACOAepJKaunePi cpeAW 
oTAenfitoT OT KOHAeHcara, noc/ie Mero ^ 
HecKOHABHCMpoBaHHyto MacTb ra30o6pa3HOi^ 
ymeBOAopoACOAep)KaiAeCi cpeAW HanpasnnjoT 
H3 BcnoMoraTenbHoro cenaparopa 

noTpeenTejiK). a KOHAeHcar us 
BcnoMoraiejibHoro cenaparopa noAaHDi 
noTpeenTe/ito KOHAeHcara, npvmew MacTb 
KOHAeHcaia Mcnojib3yioT b KaMecrse cjDnerMbi 

peKTM<t3MKai4MOHHOM KOJlOHHbl. 

6. HacocHO-3>KeKTOpHan ycraHOBKa. 
coAep>i<aLuafl Hacoc. xnAKocTHo-raaosbiPi 
oTpyMHbiM annapar n cenaparop c BbixoAOM 
ra30o6pa3HoCi c|)a3bi, npn 3tom 
>icnAKOcTH0-ra3OBbiM cTpyMHbiPi annapar bxoaom 
>KHAKoPi cpeAbi noAKTiJOMeH K BbixoAy Hacoca, 
BXOAOM naporasoBoPi cMecu - k ncroMHMKy aroCi 

CWeCH - eMKOCTM C HGCprbK) MHM 

Hec^renpOAyKTOM m bnxoaom 

>KHAKOcrHo-ra30Bbii^ crpyPiHbiCi annapar 
noAKHJoneH k cenaparopy, BbixoA >khakoCi cpeAbi 
M3 cenaparopa noAKntoneH k exoAy b Hacoc, 
o6pa3yyi raKnivi oGpasoM Konryp uMpKynPUHn 
>KMAKoPi CpeAbi: cenaparop - Hacoc 
>KHAKOcrHo-ra30Bbiti crpyi^HbiCi annapar 
cenaparop,. ornMHaKJiAaflCfl reM. Mro ycranoBKa 
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CHa6>KeHa a6cop6L;iiOHHo£i KonoHHofi ki 
CMcreMOf^ BbiAeneHVi^i ii3 >KwtAKOi^ cpeAbi 
a6cop6utpOBaHHbix ymeBOAOpOAOB. npt/i stom 
a6cop6uMOHHaR KonoHHa noAKnioMeHa k BbixoAy 
ra30o6pa3Ho^ ct)a3bi ki3 cenaparopa. BepxH5in 
Macrb a6cop6i^MOHHOM KonoHHbi noAxniOMeHa k 
Tpy6onpoBOAy BbiBOA^ OMt/iLAeHHoi^ or 
yrneBOAopoAOB ra3oo6pa3HOM c|3a3bi, a cMcreivta 
BbiAeneHuifl ii3 >KMAKOf^ CpeAbi 
a6cop6iipoBaHHbix ymeaoAopoAOB BKmoMaei 
peKTM4>MKaL4MOHHyK) KonoHHy c TpyBonpoBOAaMM 
noABOAa B nee )kmako(^ cpeAbi, otboab nee 
yrneBOAOpOAcoAep>KaL4e(^ >i<t^AKOCTUi ki 
ra30o6pa3HOM yrneBOflopoAcoAep>Kau4e£^ 
CpeAbi. npn 3TOM Tpy6onpOBOA noABOAa m<hakoP1 
CpeAbi CO cTopoHbi BxoAa B Hero noAKmoMen k 
KOHrypy i4npKynfii4nwi >khakoPi cpeAbi na y-iacrKe 
ABH>KeHHP )KHAKoCi CpeAbi or cenaparopa k 
>KMAi<ocrHO-ra30Boiviy crpyMHOwy annapary. a 
Tpy6onpoBOA or boas yrneBOAOpoAcoAep>*<ainePi 
>icMAKOcrM noAKnwMen k aepxHew ' Macru 
a6cop6i4HOHHoii KonoHHbi. 

7. YcraHOBKa no n. 6, ornnMajoiMaf^cyi reM, 

HTO B KaMecrae peiCTHC|3MKai^MOHHOM KOnOHHbl 

Mcnonb30BaHa peKrucfjuKaL^noHHan KonoHHa 
CTa6MJiH3ai4HM A^^seribHoPi ctipaKi4HM. 

8. YcraHOBKa no n. 6, ornMMajomaflCJi rew, 
Mro B KanecrBe peKrucfJUKauMOHHoPi KonoHHbi 
McnonbsoBaHa peKrwcpuKaqnoHHan ornapHafl 
KonoHHa. 

9. YcraHOBKa no n. 6. ornnMajou^aflCfi rew. 
MTO CHcreMa BbiAenenuFi i^3 kmakoC^ cpeAbi 
a6cop6MpoBaHHbix yrneeoAopoAOB 
Aono/iHure/ibHo BKnioHaer 

xonoAvinbHUK-KOHAeHcarop v\ BcnoMorarenbHbiPi 
cenaparop c rpy6onpOBOAOM orsoAa 
HecKOHAeHCMpoBaHHOw Macru ra30o6pa3HoC^ 
yrneBOAOpOACOAep>KaLueM cpeAbi * m 

rpy6onpoBOAOM orsoAa ee KOHAencara, no 
Koropowy ^acrb KOHASHcara noAaior 
norpeSnrenKD. a APyryK) Macrb KOHAeHcara 
noAaior b KaMecrse ctDJierMbi b 
peKTMct>nKanMOHHyK) KonoHHy. | 
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11 65/20 -300445US,22 

RU 2 193 443 Cl 

B 01 D 53/72, B 65 D 90/30 

(54) METHOD FOR REMOVING HYDROCA-RBONS FROM GAS-VAPOR MIXTURE 
FORMED ON STORAGE OF PETROLEUM OR PETROLEUM PRODUCTS OR WHEN 
FILLING TANKS BY THE LATTER,- AND PUMP-EJECTOR INSTALLATION FOR 
IMPLEMENTING THE METHOD' 
(57) Abstract 

The invention relates to the field of jet engineering. The method comprises feeding 
hquid and a vapor-gas mixture into a hquid-gas jet device and then feeding the fonned mixture 
into a separator, separating into a gaseous medium and a hquid medium, withdrawing the Hquid 
medium to the input of the pump for feeding the hquid medium, wherein a part of the liquid 
medium is withdrawn from a circulation loop. The gaseous medium is absorbed in a column by 
hydrocarbon-containing liquid having a pressure of saturated vapors less than the pressure of 
saturated vapors of petroleum or a petroleum product. The gaseous phase is removed. The 
hydrocarbon-contaniing liquid with hydrocaibons dissolved therein is directed for mixing with 
the liquid medium. A portion of the liquid medium is removed from the circulation loop into 
the system for separating adsorbed hydrocarbons from the liquid medium, and the hydrocarbon- 
containing liquid after separation is sent to the column. The installation contains a pump,, 
liquid-gas jet device and separator. The device by the liquid medium input is connected to a) 
pump output, by the vapor-gas mixture input to a tank with petroleum or a petroleum product 
and by the output tlie liquid-gas jet device is connected to the separator. The liquid medium 
output is connected from the separator to a pump input. The installation is provided with an 
absorption column and with a system for separating absorbed hydrocarbons from the liquid 
medium. The column is connected to a gaseous phase output from the separator, and the upper 
part thereof is connected to a pipeline for removal of the purified gaseous phase. The system for 
separation of absorbed hydrocarbons from the liquid medium includes a rectification column, a 
pipeline for the supply therein of a liquid medium and pipelines for the removal therefrom of a 
hydrocarbon-containing liquid and a gaseous medium. The invention makes it possible to 
increase the economical efficiency of purification. 2 independent and 7 dependent claims of the 
set of claims. 1 drawing. 

The indicated object is solved in that the method for removing hydrocarbons from a 
vapor-gas mixture fomied on storage of petroleum or petroleum products or when filling tanks 



by the latter comprises feeding a liquid medium with a pump into a hquid-gas jet device, 
pumping a vapor-gas medium by the latter from a tank filled with petroleum products or from a 
storage tank for storage of petroleum products and compressing it in the liquid-gas jet device as a 
result of the energy of the fed liquid medium, feeding a mixture of vapor-gas and liquid mediums 
formed in the liquid-gas jet device into a separator, separating the mixture in the separator to a 
gaseous phase and a liquid medium with removal of the liquid medium from the separator to the 
pump input and the fomiation thereby of a circulation loop for the liquid medium, wherein a 
portion of the hquid medium is removed from the circulation loop, the gaseous phase from the 
separator is directed to an absorption column into which a hydrocarbon-containing liquid is fed 
as the absorbent with the pressure of saturated, vapors less than the pressure of saturated vapors 
of petroleum or the petroleum product, the process of absorption of the hydrocarbons from the 
gaseous phase by the hydrocarbon-containing liquid is carried out in the absorption column, the 
hydrocarbon-removed gaseous phase is removed from the absorption column, and the 
hydrocarbon-containing liquid with the hydrocarbons dissolved therein is directed to mixing with 
the liquid medium, a portion of the liquid medium is removed from the circulation loop into a 
system for separation of absorbed hydrocarbons from the liquid medium, in which a gaseous 
hydrocarbon-containing medium is separated from the liquid medium, and the hydrocarbon- 
containing liquid formed after the separation is directed to the absorption column and further for 
mixing with the liquid medium, thus reducing the content in the liquid medium fed into the 
liquid-gas jet device, the relative amount of absorbed from the vapor-gas mixtui'e hydrocarbons 
and thus increasing the absorbing capability. 

The described method makes it possible to reduce the concentration of hydrocarbons in 
the puraped-out vapor-gas mixture* to a concentration below the level of the maximum 
peiTuissible emissions (MPE) of these vapors into the environment. Wherein, the liquid medium 
fed by the pump into the liquid-gjas jet device may simultaneously be used for pumping the 
vapor-gas mixture from the tank being filled with petroleum or a petroleum product or from a 
container taiik for storing petroleum or a petroleum product, and for absoiption of hydrocarbons 
hannful for the environment from the pumped vapor-gas mixture. A hydrocarbon -containing 
liquid may be used as such a hquid medium, in particular a heavy gasoline fraction, a kerosene 
fraction, a diesel or gas-oil fi*action of petroleum refining, which effectively absorb hydrocarbons 
from the vapor-gas mixture. It is only important that the hydrocai-bon-containing liquid which is 
fed into the installation would have a pressure of saturated vapors at the temperature of feeding 
lower than the pressure of saturated vapors of hydrocai-bons in the vapor-gas mixture of 
petroleum or petroleum product. 



The liquid medium from the separator 1 is fed by the pump 2 at a pressure of. 1.1 - 10.0 
MPa into the nozzle of a liquid-gas jet device 3. Flowing from the nozzle, the jet of liquid 
medium pumps the vapor-gas mixture from a tank 21 being filled with petroleum or a petroleum 
product or from a container 24 for storing petroleum or a petroleum product. The vapor-gas 
mixture is a mixture of hydrocarbon vapors and gases, including air. In the liquid-gas jet device 
3 in the process of mixing the liquid medium. with the vapor-gas mixture, a part of the kinetic 
energy of the liquid medium is transmitted to the vapor-gas mixture with the fomiation of a two- 
phase mixture in the jet device 3. Simultaneously, in the process of mixing with the vapor-gas 
mixture, the liquid medium absorbs a part of the hydrocarbons from the composition of the 
vapor-gas mixture. As a result of braking the flow of the mixture in the flow portion of the jet 
device 3, the kinetic energy of the flow of the mixture is partially converted into the potential 
energy of pressure, which results in the compression of the vapor-gas mixture from a pressure of 
0,08 - 0.12 MPa to a pressure of 0.15 - 0.17 MPa. In addition to absorption of the hydrocarbons 
of the liquid medium in the flow portion of the jet device 3, condensation of a part of the 
hydrocarbons is possible. , 

The liquid medium from the separator 1 is fed to the input of the pump 2, and the gaseous phase 
from the separator 1 is fed to the lower part of the absorption column 25. At the same time a 
hydrocarbon-containing liquid (petroleum fraction) with a pressure of saturated vapors less than 
the pressure of saturated vapors of petroleum or a petroleum product, for example, a heavy 
gasoline fraction, kerosene fraction, diesel or gas-oil fraction of petroleum refining is fed to the 
upper portion of the absorption column 25. As a result of interaction of the flows of the 
gaseous phase and the hydrocarbon-containing liquid, the latter absorbs hydrocarbons from the 
gaseous phase, reducing their content to the MPE value of the hydrocarbons in the atmosphere. 
The hydrocarbon-removed gaseous phase is removed from the upper portion of the absorption 
column 25 along the pipeline 12, for example, into the environment and from the lower portion 
of the absorption column 25 hydrocarbon-containing liquid with hydrocarbons dissolved therein 
is fed into the circulation loop of tl]e liquid medium (for example, into the separator 1), which is 
the sequential movement of the liquid, from the pump 2 to the liquid-gas jet device 3, then to the 
separator 1 and from the latter to the input of the pump 2. 

SET OF CLAIMS 

1 . A method for removing hydrocarbons from a vapor-gas mixture fonned on storage of 
petroleum or petroleum products and when filling tanks by the latter, comprising feeding a liquid 
medium with a pump into a liquid-gas jet device, pumping a vapor-gas medium by the latter 
from a tank v^'ith petroleum or a petroleum product and compressing it in the liquid-gas jet 



I 
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device as a result of the energy of the fed hquid medium, feeding a mixture formed in the hquid- 
gas jet device in the process of mixing the vapor-gas mixture and liquid medium into a separator, 
separating the mixture in the separator to a gaseous phase and a liquid medium with removal of 
the liquid medium from the separator to the pump input and the fomiation thereby of a 
circulation loop for the liquid medium, wherein a portion of the liquid medium is removed from 
the circulation loop thereof, characterized in that the gaseous phase from the separator is directed 
to an absoiption column into which a hydrocarbon-containing liquid is fed as the absorbent with 
the pressure of saturated vapors less than the pressure of saturated vapors of petroleum or tlie 
petroleum product, the process of absoiption of the hydrocarbons from the gaseous phase by the 
hydrocarbon-containing liquid is caiTied out in the absoiption column, the hydrocarbon-removed 
gaseous phase is removed from the absorption column, and the hydrocarbon-containing liquid 
with the hydrocarbons dissolved therein is directed to mixing with the liquid medium, a portion 
of the liquid medium is removed from the circulation loop into a system for separation of 
absorbed hydrocarbons from the liquid medium, in which a gaseous hydrocarbon-containing 
medium is sepai'ated from the liquid medium, and the hydrocarbon-containing liquid formed 
after the separation is directed to the absorption column and further for mixing with the liquid 
medium, thus reducing the content in the liquid medium fed into the liquid-gas jet device, the 
relative amount of hydrocarbons absorbed from the vapor-gas mixture and thus increasing the 
absorbing capability. 

2. The method according to claim 1, characterized in that a petroleum fraction with 
boiling points within the range of 65 - 420°C is fed . into the absorption column as the 
hydrocarbon-containing liquid. 

3. The method according to claim 1, characterized in that the vapor-gas mixture is 
compressed in the liquid-gas jet device at a pressure of from 0.08 - 0.12 MPa to a pressure of 
0.15-0,7 MPa, and the liquid medium is fed to the liquid-gas jet .device at a pressure of 1.1 - 
10.0 MPa. 

4. The method according to claim 1, characterized in that the liquid medium in the 
system for separating absorbed hydrocarbons from the . liquid medium is directed to a 
rectification column. , 

■ • * 

5. The method according to claim 4, characterized in that the gaseous hydrocarbon- 
containing medium after its separation from the liquid medium in the rectification column is 
directed to a refrigerator-condenser, wherein a larger portion of the heavier hydrocai bons of the 
group consisting of propane, butane and heavier is condensed, and then a mixture of the 
condensate and noncondensed portion of the gaseous hydrocarbon-containing medium, 
consisting mainly of hydrocarbons of the group consisting of methane and ethane, is directed to 



an auxiliary separator wherein the noncondensed portion of the gaseous hydrocarbon-containing 
medium is separated from the condensate, after which the noncondensed portion of the gaseous 
hydrocarbon-containing medium is directed from tlie auxihary separator to a consumer, and tlie 
condensate from the auxiliary separator is fed to a consumer of the condensate, wherein a portion 
of the condensate is used as a phlegm of the rectification column. 

6. A pump-ejector installation comprising a pump, a liquid-gas jet device and a sepai-ator 
with a gaseous phase output, wherein the liquid-gas jet device is connected by a liquid medium 
input to a pump output, by a vapor-gas mixture input - to a source of that mixture, a tank with 
petroleum or a petroleum product, and by an output the liquid-gas jet device is connected to a 
separator, an output of the liquid medium from the separator is comected to an input in the 
pump, thus foiming a liquid medium circulation loop: separator - pump ~ liquid-gas jet device - 
separator, characterized in that the installation is provided with an absolution column and with a 
system for removing absorbed hydrocarbons from the liquid medium, wherein the absoiption 
column is connected to an output of the gaseous phase from the separator, the upper portion of 
the absoiption column is connected to a pipeline for removal of the hydrocarbon-removed 
gaseous phase, and the system for removing absorbed hydrocaj-bons from a liquid medium 
includes a rectification column witli pipelines for feeding a liquid medium therein, removing a 
hydrocarbon-containing liquid and a gaseous hydrocarbon-containing medium therefrom, 

wherein the pipeline for supply of the liquid medium at the input side thereof is connected to a 

I' 

circulation loop of the liquid medium along the section of movement of the liquid medium from 
the separator to the liquid-gas jet . device, and the pipeline for removal of the hydrocarbon- 
containing liquid is connected to the upper portion of the absorption column. 

7. The installation according to claim 6, characterized in that a rectification column for 
stabilization of a diesel fraction is used as the rectification column. 

8. The installation according to claim 6, chaiacterized in that a stripping rectification 
column is used as the rectification column. 

9. The installation according to claim 6, characterized in that tlie system for separating 
absorbed hydrocarbons from the liquid mediimi additionally comprises a refiigerator-condenser 
and an auxiliary separator with a pipeline for removal of the noncondensed portion of the 
gaseous hydrocarbon-containing medium and v/ith a pipeline for removal of its condensate, 
along which a portion of the condensate is fed to a consumer and another portion of the 
condensate is fed as a phlegm to a rectification column. 
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